What is claimed is: 

1 X pipe section which orrises a segment of polymers 
serial confined as a conduit having an end strengthened by a 

• v. rv of said end, said structure including a portion 
the periphery of saia enu, 

which extends hack .way from said end. 

2 A pipe section as defined in claim 1. wherern the 
reinforcing structure is formed at said end hy turning the 
conduit material back over on itself. 

, . X pipe section as defined in claim 1. wherern the hoop 

strength of said end is at least 10 pounds. 

I. a pipe section as defined in claim 3. wherein the hoop 
.v, of said end is at least 15 pounds. 

X piPe section, which crises a segment of polymeric 
serial configured as a conduit with a co-gated wall, said 
conduit having an end portion which is flared, and whrch x. 
lengthened hy a reinforcing structure formed integrally 
serial around the periphery of said end. said structure 
including a portion which extends Jack away from sard end^ 
6 The pipe assestoly of clai 5. wherein the flared 
portion flares at an angle of ahout IS- to 30- relative to the 
longitudinal axis of the conduit . 

7 . The pipe assenfcly of claim 6. wherein the angle rs 

about 20°. , 
8 The pipe assembly of claim 5. wherein the flared 
portion includes at least one rigidifying crease structure, sard 
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crease structure being annular and extending substantially around 
the flared portion. 

9. A pipe section comprising: 

inner and outer longitudinally extending generally tubular 
parisons each of high density polyethylene material and formed by 
extrusion, each parison having a respective substantially 
constant thickness throughout; 

the inner parison comprising a substantially cylindrical 
longitudinally extending conduit having a passage therein for 
fluids to pass through the pipe section, said conduit having two 
longitudinal ends and an outer surface; 

said outer parison comprising a corrugated structure 
surrounding the conduit and affixed to the outer surface thereof 
and a bell structure formed integral with the corrugated 
structure adjacent one of the ends of the conduit and projecting 
longitudinally outward therefrom; 

said corrugated structure having a male connection structure 
secured adjacent the other end of the conduit, said bell 
structure forming a female connection structure configured to 
sealingly receive therein another male connection structure 
having a configuration substantially the same as said male 
connection of the pipe section; 

the bell structure comprising: 

a first flare section connected with the corrugated 
structure adjacent the associated end of the conduit and 
projecting longitudinally and radially outward therefrom, said 
flare section including a radially inwardly disposed generally 
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conical engagement surface tapering outwardly at an angle of 
about 1 to 10° and configured to sealingly engage said other male 
connection structure when placed in the bell structure; 

a second flare portion formed integral with and projecting 
radially and longitudinally outwardly from an outer end portion 
of the first flare portion and tapering outwardly at an angle of 
about 15 to 30° for a distance of about 1 to 2 inches; 

said second flare portion including a longitudinal terminal 
end portion of the bell structure, said terminal end portion 
defining in the female connection a generally circular end 
opening communicating with the passage in the conduit; 

the terminal end portion including a reinforcement structure 
comprising 

a first annular portion formed integral with the second 
flare portion and extending longitudinally outwardly therefrom; 

a second annular portion formed integral with the first 
annular portion and extending radially outwardly therefrom; 

a third annular portion formed integral with the second 
annular portion and extending longitudinally inward therefrom; 

said reinforcing structure being formed by shaping the 
terminal end portion to turn back on itself so that the 
reinforcing structure has a channel or tubular cross -section. 

10, A pipe assembly for accommodating fluid flow 
therethrough, which includes 

a first pipe section comprising a length of polymeric 
material configured as a conduit and having a male end and a 
female end, said first pipe section's female end being flared and 
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of said — - «— - - said £emale 7 83 d 

structure inching a portion which extenas hacK away rro* sara 

Snd ' "* a secona pipe section comprising a length of poivmeric 
^eriai conrigurea as a conauit ana having a maie ena ana a 

female end; ^ . 

said male end of said second pipe section being in the 

from one of said sections into the other. 
11. A pipe assembly comprising: 

first and second pipe sections; 

-«n«ri«ino a longitudinally 
the first pipe section comprising a 

^enaing — «-t conauit portion having a iongituainai ena 
and a female connection portion on saia ena. saia femaie 

conauit portion having a passage therein co^nrcatrng wrth 

" rSt ^"secona Pipe section comprising a iongituainaU, 

a ion with a longitudinal end 

extending tubular second conduit portion witn 

extend g connection 
and a male connection portion on said end, 

h aving a second opening therein and the second conduit portion 
avin a passage therein communicating with the second opening; 

• _„ receiving the male 
said female connection portion receivi g 

.hat the passage in the first pipe 
connection portion therein so that the pas 

i« «-via second pipe section 
section communicates with the passage in the secona p P 
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and so that fluid can move through the pipe assembly by passing 
through said conduit portions and said connection portions; 

said female connection portion comprising a first 
connection portion connected with the end of the conduit portion 
and extending in a longitudinal direction therefrom, said female 
connection portion including a longitudinal annular terminal end 
portion extending around said first opening and including a first 
annular portion formed integral with the first connection portion 
and extending therefrom generally longitudinally outwardly of the 
first pipe section; 

a second annular portion formed integral with the first 
annular portion and extending generally radially inwardly or 
outwardly from the first annular portion; and 

a third annular portion formed integral with the second 
annular portion and extending longitudinally inwardly of the 
first pipe section therefrom; 

said first, second and third annular portions together 
forming a generally circular reinforcement structure which 
strengthens the terminal end portion to preserve a circular shape 
thereof. 

12. The pipe assembly of claim 11, wherein the first pipe 
section further comprises a corrugated outer structure, the first 
conduit portion having an outer surface, said corrugated outer 
structure surrounding and being affixed to said outer surface. 

13. The pipe assembly of claim 12, wherein said corrugated 
outer structure is of the polymeric material, said corrugated 
outer structure being formed integral with said female connection 
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. che corrugated outer structure - the — 
portron, the 9 chic toess. 

portion having a substantrally ^ £irst 

«• - ^ aSS T I portion recent the terminal 
connection portion includes «• ^ anfl 
edge portion, said flare por 

.ongitudinally outwardly o £ t ^ ^ ^ 

facilitating alignment of the f 

during assembly of the pipe assembly . ^ ^ 

»• ^ ^ ^radially — from the first annular 
annular portion . tend- -a T ^ ^ lnwaraly 

portion and supports the thr 

of the first annular portion ^ 8econa 

«• - ^ Trl-ir c-rdly from the first annular 
— POrtl ° n eXCen rrrd annular portion radially outwardly 
portion and supports the thrrd 

o£ the first annular portion. ^ thira 

„. «. pipe assembly* • 

annular portion has a termrnal 
hardly of the first pipe section. 

»• - ^ aSB ^:Iirproviding a radially inward 
S aid first connects P— portlo „ 

facing engagement surface «* ^ engaglng the engagement 

supporting thereon a gasfcet nnecCi o„ between the 

sur f ace so as to substantially sea h ^ ^ 

male and female connection portrons 
fro. inside said pipe assembly, and 
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. and th i r d annular portions bein 9 
said first, second, and tniro 

• „ so that the terminal end portion of the 
curvingly configured so that 

f em ale connection portion has no comer ^ s£Ction 
inw ardly and longitudinal, — Llr fro™ 
that could contact and dislodge the resrl 
th e .ale connection portion during assent of 

second pipe sections. - polymeric 

„ The pipe assembly of claim 11. "here 

serial is high density P°^en- ^ 
,0 The pipe assembly of claim 12, where 

and the first conduit portion are formed 
out er structure and the f -(-rUX . 
siM.ltaneously by extrusion of therm 

21 . The pipe assembly of claim 11. and 

said female connection portion being formed by 
thermoplastic material. 

->•> A pipe section comprising: 

22. A pipe first conduit portion 
longitudinally extending ^ ^ on s aid 

having a longitudinal end an 

■ rt a first opening 

end. said female connection therein 
therein and said conduit portion having 
c o«»>nicating with the first opening,- 

. « connection of a second pipe 

therein in said opening a male 

section; . s an extrusion 

sal d female connection portion being formed as 

• , h»vina a substantially constant 
of polyethylene material having Rising a 

„4rt female connection portion ^ r 
thickness throughout, said female 
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first connection portion connected with the end of the conduit 
portion and extending generally in a longitudinal direction 
therefrom, and an annular longitudinal terminal end portion 
extending around said first opening, said longitudinal terminal 
end portion including a generally annular reinforcement structure 
formed integral with and around the terminal edge portion, which 
reinforcement structure strengthens the terminal end portion to 
preserve the shape thereof and of the first opening. 

23. The pipe section of claim 22, wherein the first pipe 
section further comprises a corrugated outer structure, the first 
conduit portion having an outer surface, said corrugated outer 
structure surrounding and being affixed to said outer surface. 

24. The pipe section of claim 23, wherein said corrugated 
outer structure is extruded of polyethylene material, said 
corrugated outer structure being formed integral with said female 
connection portion. 

25. The pipe section of claim 22, wherein said first 
connection portion includes an angulated flare portion supporting 
the terminal edge portion, s aid flare portion flaring radially 
outwardly and longitudinally outwardly of the first pipe section 
adjacent the terminal edge portion. 

26. The pipe section of claim 25, wherein the flare portion 
flares at an angle of about 15° to 30° relative to the axis of 
the first conduit portion. 

27. The pipe section of claim 26, wherein the flare portion 
flares at an angle of about 20° relative to the axis of the first 
conduit portion. 
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. of claim 25, wherein the flare portion 
28 The pipe sectxon of claim 

t Jast one rigidifying crease structure, said crease 
includes at least one y w-rmtially abound the 

stru cture being annular and extendi substantially 

flare portion. herein said 

oq The Pipe section of claim 25, wne 

^ R radially inwardly from the 
.enforcement structure extends radially 

terminal end portion. 

,n The pipe section of claim 25, wne 

radially outwardly from the 
reinforcement structure extends radially 

terminal end portion. 

,i The pipe assembly of claim 21 and 

31. Tne vartiallv inward 

saia £ irst connect portion pro-a « • - J 

£aclng en g a g e m ent surface " ^ ^ „ as to 

me .er supports* on saia - conne ^ - — e ^ £emale 
subst antia»y seal the connect- ^ ^ ^ 

— — £iulfls intQ the plpe 

pipe assembly and resist flow or 

-til— — :ir 

has no comer a ^ ^ ^ and 

°' ^ en seal ^er fro* tne nale connection 
dislo a g e tne resrlxent seal ^ ^ 

port ion during asse^y of the fx 

„ The pipe assembly of claim 21. whe 

„» a a cross section taken throu 3 h the 
reinforcement structure has a cro ^ % „ shape . 

axis of the conauit portion which cross 
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33. The pipe assembly of claim 21, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross-section is a U-shape. 

34. The pipe assembly of claim 21, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross -section is an arcuate 
shape of between 100° and 180°. 

35. The pipe assembly of claim 21, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross- section is a tubular 
configuration. 

36. The pipe assembly of claim 21, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross-section is an S-shape. 

37. The pipe assembly of claim 21, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross -section is that of a 
substantially solid bead of material. 

38. A pipe assembly comprising: 
a first pipe section; 

the first pipe section comprising a longitudinally extending 
tubular first conduit portion having a longitudinal end and a 
female connection portion on said end, said female connection 
portion having a first opening therein and said conduit portion 
having a passage therein communicating with the first opening; 
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the female connection portion pipe 
onening a male connection or 
therein in said opening 

secti ° n '' portion comprising 

. ti rst connectxon portron longitud inaX 
conduit portion ana extending generaXX, 

portion taper* 

connection portion, annular xongitudinaX 

said fXare portron rncXudxng ^ 
teCT ,inaX end portion distaX to 

a round said first opening.- , generaU y 

sald xongitudinaX te^naX ^ ^ „ blch 
nnnuXar reinforcement structn ^ ^ to 

™>nt structure strengthens tn 
reinforcement stru opening. 

reserve the shape thereof and ^ ^ pipe 

- - ^ MSe " ly a I r^ted outer structure, the first 
action further copses a . ^ ^ 

conduit portion having an ^ ^ ^ surface . 

structure surrounding and oerng ^ 

- ^ ^ taction portion are extruded of 

outer structure and the ~^ _ st „cture heing 

po ly ethyXene materraX, 
■ {ormea integraX with saxd fe-Xe 



-36- 

y44793C 



J0 .alt)cq3559601 



41. The pipe assembly of claim 38, wherein the flare 
portion flares at an angle of about 15° to 30° relative to the 
axis of the first conduit portion. 

42. The pipe assembly of claim 41, wherein the flare 
portion flares at an angle of about 20° relative to the axis of 
the first conduit portion. 

43. The pipe assembly of claim 38, wherein the flare 
portion includes at least one rigidifying crease structure, said 
crease structure being annular and extending substantially around 
the flared portion. 

44. The pipe assembly of claim 38, wherein said 
reinforcement structure extends radially inwardly from the 
terminal end portion. 

45. The pipe assembly of claim 38, wherein said 
reinforcement structure extends radially outwardly from the 
terminal end portion. 

46. The pipe assembly of claim 38, and 

said first connection portion providing a radially inward 
facing engagement surface adapted to engage a resilient sealing 
member supported on said male connection portion so as to 
substantially seal the connection between the male and female 
connection portions to resist escape of fluid from inside said 
pipe assembly; and 

said reinforcement structure being curvingly configured so 
that the terminal end portion of the female connection portion 
has no corners directed radially inwardly and longitudinally 
outwardly of the first pipe section that could contact and 
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dislodge the resilient seal member from the male connection 
portion during assembly of the first and second pipe sections. 

47. The pipe assembly of claim 38, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross -section is a channel 
shape . 

48. The pipe assembly of claim 38, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross -section is a U- shape. 

49. The pipe assembly of claim 38, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross-section is an arcuate 
shape of between about 100° and 180°. 

50. The pipe assembly of claim 38, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross-section is a tubular 
configuration, 

51. The pipe assembly of claim 38, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross-section is an S-shape. 

52. The pipe assembly of claim 38, wherein the 
reinforcement structure has a cross section taken through the 
axis of the conduit portion which cross -section is that of a 
substantially solid bead of material. 

53 . A method of forming a pipe section, which comprises 
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subjecting an end of a segment of polymeric material 
configured as a conduit to conditions sufficient to render the 
material proximate such end plastic; 

turning the plastic polymeric material at such end back 
away from the end to form an integral reinforcing structure. 

54. A method of forming a pipe section, which comprises 
subjecting an end of a segment of polymeric material 

configured as a conduit with a corrugated wall to conditions 

sufficient to render the material proximate said end plastic- 
shaping the plastic polymeric material proximate said 

end into a flared portion; 

turning the plastic material at the end of said flared 

portion back away from the end to form an integral reinforcing 

structure. 

55. A process for extruding a pipe section, said process 
comprising: 

continuously extruding a corrugated pipe extrusion of a 
polyethylene material, said extrusion comprising inner and outer 
parisons, said inner parison being a continuous cylinder having 
an interior passage and an outer surface, the outer parison 
having at least two corrugated structures and a bell portion 
therebetween extruded continuously, the corrugated structures 
each being affixed to the outer surface of the inner parison; 

circumferentially cutting both parisons of said extrusion 
between said bell portion and one of the corrugated structures to 
produce a pipe segment having a single bell portion and a single 
corrugated structure ; 
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circumferentially cutting said outer parison of the pipe 
segment in said bell portion and circumferentially cutting said 
inner parison adjacent the corrugated structure so that said bell 
portion has generally conical portion defining a concave opening 
in the bell portion communicating with the interior of the inner 
parison; 

pressing said annular end portion in engagement with a 
mandrel, said mandrel engaging the end portion of the bell 
structure and re-shaping the conical portion to have a flare 
portion adjacent the annular end portion, said flare portion 
being generally conical and tapering outwardly at an angle of 
about 20°mm; 

said engaging with the mandrel causing said annular end 
portion to turn back radially outward of the flare portion and 
form a lip structure having a general channel shaped 
cross -section on the end of the bell portion; 

allowing the polyethylene material to set so that said lip 
structure reinforces said opening to retain a circular shape. 

56. The method of claim 55 and further comprising 
heating the terminal end portion of the bell structure prior 

to engagement with the mandrel. 

57. The method of claim 56, and said mandrel being heated 
to heat the end of the bell structure. 

58. A method of fabricating a pipe assembly, said method 
comprising: 

forming a female connection portion for a pipe section from 
a polymeric material by extrusion, said pipe section including a 
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-interior passage therein 

passage; generally tubular end 

th e female connection portion having * ^ ^ 

„ first connection portion for c 
structure having ^ having a 

the end of the conduit portro ^ ^ 

longitudinal terminal portion d st ^ y Mall 

portion, said end structure having 

thickness; oortion of the end 

.eating the longitudinal terminal po 

structure to become plastic, «- ^ ^ 

pre ssing engag^en b^ ^ ^ _ 

^on and a mandrel, sa o£ ^ £emale 

engagement or the Andrei ^ - ^ * 

connector portion causes the P scruceure herein, 

£ em*le connector portion to for. 

and 

• , „£ the female connector portion 
causing the polymer materia rces s aid female 

to set so that said reinforcing structure 
connector portion retaining its Jhape. 

5 , The method of claim 55 - ^ 

- - StTO Tm Th r^connection portion at an angle 
flaringly outwardly «om the fir 

of about 1' to 10- . 

w . ^ method of claim 59 and 

said flare angle being about S« . 
61 . The method of claim 58 and 
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said end structure being formed conical and extending 
flaringly outwardly from the first connection portion at an angle 
of about 15° to 30°. 

62. The method of claim 61 and 
said angle being about 20°. 

63. The method of claim 58, and 

said mandrel having a central body portion which extends in 
a first direction into said end structure and an annular pocket 
structure extending around said central body portion, said pocket 
structure having a first pocket portion projecting radially 
outwardly from the central body portion and a second pocket 
portion extending in said first direction and spaced radially 
outward of the central body portion, said first and second pocket 
portions and the central body portion defining therebetween an 
annular recess around the central body portion; 

said terminal end portion being formed with reinforcing 
crease structures rigidifying the flared shape of the female 
connection portion. 

64. The method of claim 63 and 

said central body portion of the mandrel having a conical or 
frustoconical flaring surface adjacent the pocket structure, said 
flaring surface tapering inwardly away from the pocket structure 
so that said terminal end portion of the female connector portion 
is given an outwardly flared shape adjacent said reinforcing 
structure. 

65. The method of claim 58 and 

said polymer material being a thermoplastic. 
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„. method of cXaim « ^ 

said poxymer bein9 hl " 

67 . ^ ^ o* cXaim « 'and being achieved by 

sal d beating o£ the termrnaX 
beating o£ the mandreX. ^ 

68 . * method of cXaim S8 an ^ by 

■ - heatiD9 ° J " L-X -.g cooXed to cense 

. secondary heat source, and 

the setting of the materia!. ^ 

„. » method o £ fabrrcatrng P . 

flUW £1 °" tberet a Tngtn of PoXV-ric materiaX 

ti rst Pipe section cowrie a ^ ^ , ^ end . 

eonfigured as a conduit and having ^ ^ ^ 

8ald £ emaXe end being fXared an - ^ ^ ^ 

reinforcing structure rnteg ^ , 

t be periphery of °aid "maXe end ^ ^ pipe 

^on -hich extends ™«J ^ ^ configured as a 

Thl::: - end and a femaXe end. »hich method 
conduit and having a 

comprises J first pipe section and 

~ Tpipl sl- into appro— 
th e maXe end of said second ^ ^ ^ ^ lnCO 

re9iB tration by inserting the ^Xe ^ ^ and 

the reinforced f Xared femaXe end of ^ ^ ^ ^ 
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are in alignment, such that fluid may flow from one of said 
sections into the other. 

70. A method of fabricating a pipe assembly, said method 
comprising: 

forming a pipe section from a polymeric material by 
extrusion, said pipe section including a first generally 
cylindrical conduit portion having an interior passage therein 
and longitudinal end with an opening communication with the 
passage, and a female connection portion on the end of the 
conduit portion, the female connection portion having a generally 
cylindrical or conical end structure connected with and extending 
from the end of the conduit portion, said conical end structure 
having a longitudinal terminal portion distal from the end of the 
conduit portion, said end structure having a substantially 
constant wall thickness; and 

applying an annular bead of polymer material to said 
terminal end portion, said annular bead reinforcing said end 
portion to maintain a circular shape, 

71. Apparatus for forming a reinforcing structure on an 
open end of a polymeric pipe section, which comprises 

a mandrel having a wall for contacting said pipe 
section, said mandrel including a first portion wherein said wall 
is configured to be received in the open end of the pipe section, 
and another portion in which said wall extends outwardly of said 
first portion in arcuate fashion such that an annular pocket is 
formed; 
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means for holding said pipe section in an orientation 
such that it and said mandrel can be brought into contact, with 
the mandrel's first portion being that part of it first received 
in the opening at the end of the pipe section; 

means for causing movement of the mandrel and the pipe 
section holding means relative to one another such that the 
mandrel and the pipe section come together with the mandrel's 
first portion being received by the opening at the end of the 
pipe section and thereafter the annular pocket of the third 
portion coming into contact with and deforming the end of the 
pipe section to form a reinforcing structure. 

72. Apparatus as defined in claim 71, wherein said mandrel 
includes a second portion intermediate said first portion and 
said other portion, said second portion having a wall which 
flares outwardly in respect of said first portion such that when 
the second portion is brought into contact with the pipe section 
a part of said pipe section proximate the end is caused to flare 
outwardly. 

73. The pipe assembly as defined in claim 31, wherein said 
connection resists flow of external fluids into the pipe 
assembly. 
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